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Collision-induced rotational energy transfer among rotational levels of ground state CN (X 2+, v = 0) radicals has
been probed by saturation recovery experiments, using high-resolution, polarized transient FM spectroscopy to probe the
recovery of population and the decay of alignment following ns pulsed laser depletion of selected CN rotational levels.
Despite the lack of Doppler selection in the pulsed depletion and the thermal distribution of collision velocities, the recovery
kinetics are found to depend on the probed Doppler shift of the depleted signal. The observed Doppler-shift-dependent
recovery rates are a measure of the velocity dependence of the inelastic cross sections, combined with the moderating
effects of velocity-changing elastic collisions. New experiments are underway, in which the pulsed saturation is performed
with sub-Doppler velocity selection. The time evolution of the spectral hole bleached in the initially thermalCN absorption
spectrum can characterize speed-dependent inelastic collisions along with competing elastic velocity-changing collisions,
all as a function of the initially bleached velocity group and rotational state. The initial time evolution of the depletion
recovery spectrum can be compared to a stochastic model, using differential cross sections for elastic scattering as well
as speed-dependent total inelastic cross sections, derived from ab initio scattering calculations. Progress to date will be
reported.
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